###### Strengths and limitations of this study

-   To our best knowledge, no previous studies have aimed at exploring reasons for patients with rheumatoid arthritis to stop drinking alcohol.

-   Methodology, a sequential explanatory mixed methods allowed a qualitative method to develop a more comprehensive understanding of the initial quantitative results.

-   A multicentre study with participants from six rheumatology clinics in Southern Sweden Better Anti-Rheumatic FarmacOTherapy cohort.

-   All measures were self-reported. Recall bias may thus have influenced the results.

-   There was no opportunity to ask follow-up questions to the written responses in order to gain an even greater in-depth understanding while on the other hand written responses can allow patients to think through what they want to write.

Introduction {#s1}
============

Rheumatoid arthritis (RA) is a long-term autoimmune disease, characterised by autoantibodies, synovitis, systemic inflammation, pain and disability,[@R1] with a prevalence of 0.5%--1.0% and an annual incidence of 25--50 per 100 000.[@R2] The associations between RA and comorbidities, such as cardiovascular diseases (CVD), malignancies and chronic obstructive pulmonary disease, are well known[@R5] and there are recommendations for risk management in CVD.[@R6] There is also an association between these comorbidities and an unhealthy lifestyle in terms of, for example, a sedentary lifestyle, an unhealthy diet, smoking and overconsumption of alcohol.[@R7]

Alcohol is a psychoactive, dependence-producing substance, which in heavy drinkers causes diseases, and social and economic burden in societies all over the world. Worldwide, 16% of the population aged 15 or older were reported to be episodic heavy drinkers, though 62% had not consumed alcohol at all the last 12 months.[@R9] Females were more often reported to be abstainers than men.[@R9] In Sweden, 17% (16.5--17.9) of the population aged 16--84 years in 2010 were reported as hazardous drinkers according to Alcohol Use Disorder Investigation Test-Consumption (AUDIT-C) (data from the Swedish National Public Health Survey 2010). AUDIT-C is a validated subset of the consumption items of the full AUDIT.[@R10] There are gender differences with the rates of hazardous drinkers among women being 13% (12.1--13.9) and among men 21% (20.2--22.5). Fifteen per cent (14.2--15.6) were non-drinkers, women 18.0% (16.5--18.5) and men 12.0% (11.3--13.2).[@R11] In a study of patients with RA in Sweden in 2010, 21% were reported as hazardous drinkers and 11% non-drinkers (14% women, 4% men) according to AUDIT-C, which is a higher rate of hazardous drinkers than for the general population in the country.[@R12]

Strategies aiming to reduce the consumption of alcohol have been introduced worldwide.[@R9] The National Board of Health and Welfare in Sweden has published recommendations for the healthcare services to deal with unhealthy lifestyle habits, where a drinking habit is included. These recommendations primarily contain an advisory discussion about lifestyle habits, with the purpose of changing unhealthy behaviour.[@R13] There are European recommendations for patient-centred care for RA, which also recommend a discussion focusing on lifestyle habits (physical activity, diet, smoking habits and alcohol),[@R14] and which advocate a balanced use of alcohol.[@R14]

The medical treatment of patients with RA often includes substances that are hepatotoxic.[@R15] These anti-rheumatic substances can interact with alcohol and enhance the hepatotoxicity. The recommendations of the manufacturer and those of European League Against Rheumatism are that alcohol consumption should be taken into consideration when treating patients with RA with methotrexate (MTX).[@R17] Other reasons for considering reduced alcohol consumption are the direct and the indirect effects on the bone tissue, which are related to dose and duration of consumption. A low level of a consumption of one drink per day for women and two for men does not appear to be harmful to the bone tissues, whereas higher consumption may damage these.[@R18]

Lifestyle discussions regarding alcohol are important to make patients aware of its interactions with medication and second to identify patients with a potential risk behaviour in alcohol use. Studies in the general population show that former heavy drinkers, who are now abstinent, endorsed health concerns most frequently while few referred to medical treatment or doctor's advice as reasons to stop drinking.[@R19] In order to be able to help patients with RA to live a healthier lifestyle, regarding their alcohol consumption, knowledge about why people stop drinking alcohol could be useful. Studies of alcohol use in patients with RA are rare and in particular about why they choose to stop drinking alcohol. The aim of the current study was to identify patients with RA who had stopped drinking alcohol and compare them with patients drinking alcohol, and a further aim was to explore reasons for stopping drinking alcohol.

Methods {#s2}
=======

Design {#s2a}
------

A sequential explanatory mixed methods design was used[@R20] to better understand the complexity of the phenomenon in the study. Both quantitative and qualitative data were collected in a cross-sectional postal questionnaire survey with questions with fixed response alternatives as well as open questions with free-text fields to obtain varied but complementary data. The purpose of the sequential explanatory mixed methods design was to use a qualitative method to inform the analysis of the initial quantitative results. The quantitative results were thus illustrated by qualitative findings to develop a more comprehensive understanding of why patients with RA stopped drinking alcohol.

Patients {#s2b}
--------

A total of 2800 patients were enrolled in the Better Anti-Rheumatic FarmacOTherapy (BARFOT) study during the period 1992--2006, which is a multicentre longitudinal observational study of patients with early RA (disease duration \<12 months at inclusion) in Southern Sweden, the details of which have been published.[@R21] All patients fulfilled the American College of Rheumatology RA classification criteria from 1987 at inclusion[@R22] and had a disease duration of ≤1 year. The patients were assessed in accordance with a structured protocol at inclusion, 3 and 6 months, 1, 2, 5, 8 and 15 years. The patients were treated with disease-modifying antirheumatic drugs (DMARD) according to the recommended treatment strategy in Sweden.[@R21] All the patients in the BARFOT study, who were still alive (n=2102), received a self-administered postal questionnaire in the period between March and September 2010 with questions about life style factors (including alcohol questions), health-related quality of life (HRQL), pain and disease-related questions. A total of 1509 patients completed the questions concerning alcohol and were included in the study. Ninety per cent (1364) were ever drinkers, 4% (59) were non-drinkers and 6% (86) had stopped drinking alcohol whereof 72 of them also described, in a response to an open question, why they had stopped drinking alcohol. The study was performed in accordance with the Declaration of Helsinki.

The questionnaire {#s2c}
-----------------

The questionnaire contained items about activity limitation/disability, assessed by using the Swedish version of the Stanford Health Assessment Questionnaire (HAQ) (0--3 best to worse),[@R23] and HRQL assessed by using the (EuroQol five dimensions, EQ5D) (0--1, worse to best).[@R24] Numeric Rating Scales (0--10, best to worse) were used for assessing general health (patient global assessment; PatGA), fatigue and pain, patient-reported swollen joint counts (SJCs) and tender joint counts (TJCs) (of 28 joints), lifestyle factors such as smoking and alcohol consumption, and medication. The questions assessing alcohol included AUDIT-C, which is a validated subset of the consumption items of the full AUDIT[@R10] and the question 'Have you stopped drinking alcohol?' and an open question 'Why have you stopped drinking alcohol?' The patients were asked to answer the open question in their own words.

Data analysis {#s3}
=============

Statistics {#s3a}
----------

Statistical analyses were performed using SPSS Statistics V.21 software. All significance tests were two tailed and with the significance level set at 0.05. In testing differences between groups, χ^2^ was used for proportions and Mann-Whitney U test for continuous variables, due to some of the variables not being normally distributed (Shapiro-Wilks \<0.05). A post hoc power analysis for the separate data in the study showed 62% power for SJC and TJC, 97% power for HAQ, 90% for EQ5D, 99% for PatGA, 96% for Visual Analogue Scale (VAS) pain and 80% for VAS fatigue.

Qualitative content analysis {#s3b}
----------------------------

A manifest qualitative content analysis was used (what the text says) to analyse the answers from the open question 'Why have you stopped drinking alcohol?' The intention, in the analysis process, was to remain close to the text, preserve contextual meanings and continuously move between the whole and the parts.[@R26] The entire text (unit of analysis) was read through repeatedly to obtain a sense of the whole. Phrases containing information relevant to the aim were identified and extracted, together with surrounding text in order to preserve the context. The meaning units were abstracted and coded, after which they were grouped into five categories that reflected the central message contained in the text. These categories constituted the manifest content.[@R27] To increase trustworthiness the authors, who had extensive experience of rheumatology and qualitative methodology, participated in both the research design and data analysis process.

Patient and public involvement {#s3c}
------------------------------

A patient adviser participated in creating the questionnaire and was involved in the design of the study. This involved reading the questionnaire to ensure that the questions were relevant and easy to understand. The patient adviser was not involved in the recruitment and conduct of the study. The results of the study will be presented at patient associations.

Results {#s4}
=======

A total of 1524 (72%) patients answered the questionnaire, 15 of whom did not answer the questions about alcohol and thus 1509 patients were included in the study. The 15 patients, who chose not to answer the questions about alcohol, 14 of whom were women, were between 29 and 89 years in age. The median age for these was 73 years in comparison to 65 years, p=0.003, for those answering the questions about alcohol. There were no statistically significant differences in gender distribution and disease duration between those answering these questions and those who did not. The patients who answered the questions about alcohol were divided in two groups, group 1 (n=86), who had stopped drinking alcohol and group 2 (n=1423), who had not stopped drinking alcohol. There were no statistically significant differences in the rate of hazardous drinkers between the groups according to AUDIT-C ([table 1](#T1){ref-type="table"}).

###### 

Descriptives of patients who stopped drinking alcohol (group 1) and those who did not stop drinking alcohol (group 2), median (min-max)

                                           Group 1              Group 2              P value
  ---------------------------------------- -------------------- -------------------- ---------
  N                                        86                   1423                 
  Age                                      69 (36--90)          66 (23--95)          0.011
  Gender, % female                         58                   71                   0.015
  Disease duration (year)                  9 (3--17)            8 (3--17)            0.813
  Hazardous drinkers (AUDIT C)             60%                  67%                  0.403
  SJC(28) (0--28)                          1 (0--28)            1 (0--26)            0.199
  TJC(28) (0--28)                          4 (0--28)            3 (0--28)            0.079
  HAQ (0--3)                               1.00 (0--2.75)       0.50 (0--3.00)       \<0.001
  EQ5D (0--1)                              0.69 (−0.02--1.00)   0.76 (−0.59--1.00)   \<0.001
  PatGA (0--10)                            5 (0--10)            3 (0--10)            \<0.001
  Pain (0--10)                             5 (0--10)            3 (0--10)            \<0.001
  Fatigue (0--10)                          6 (0--10)            4 (0--100)           0.006
  Comparison of treatment between groups                                             
   No DMARD or biologics                   33%                  23%                  
   DMARD                                   48%                  54%                  0.087\*
   Biologics                               19%                  23%                  

\*Overall p value calculated by χ^2^test for treatment between group 1 and 2.

AUDIT-C, Alcohol Use Disorder Investigation Test-Consump; DMARD, disease-modifying antireumatic drug; EQ5D, EuroQol five dimensions; HAQ, Health Assessment Questionnaire; PatGA, patient global assessment; SJC(28), swollen joint count (28 joints); TJC(28), tender joint count (28 joints).

Clinical characteristics {#s4a}
------------------------

The patients who had stopped drinking alcohol (group 1) were, at the time for completing the questionnaire, older, had more pain, more fatigue and rated their PatGA at a lower level ([table 1](#T1){ref-type="table"}). There was a smaller proportion of women in group 1 compared with group 2, 58% vs 71%, p=0.015. Group 1 had more physical limitations based on HAQ, median 1.00 vs 0.50 in group 2, p\<0.001 and lower HRQL assessed by EQ5D ([table 1](#T1){ref-type="table"}).

Medical treatment {#s4b}
-----------------

There were no statistically significant differences between the groups in terms of treatment ([table 1](#T1){ref-type="table"}). Approximately half (52%) of those treated with DMARD or biologics in group one were treated with only MTX or in combination with another drug, compared with 62% in group 2, p=0.051.

Reasons to stop drinking alcohol {#s4c}
--------------------------------

The qualitative content analysis resulted in five categories describing patients' reasons for stopping drinking alcohol: illness and treatment; health and well-being; work and family; faith and solidarity; and dependence and abuse.

Illness and treatment {#s4d}
---------------------

Patients with RA stopped drinking alcohol because of their illness and treatment. The experience of living with a disease such as RA was expressed as an awareness of both the impact of the disease on the body and comorbidity. They also described a fear of a further deterioration in their illness if they were drinking alcohol.

One patient stated:

I stopped drinking alcohol because of the RA illness.

Patients described having a comprehensive and complex drug therapy, both as treatment for RA as well as for comorbidities. They emphasised the information they had received about DMARDs being contraindicated to alcohol. This knowledge was one reason for patients with RA to stop drinking alcohol. Treatment with a combination of several drugs was also a reason for patients to stop drinking alcohol as well as the desire to obtain a good treatment response through adhering to the drug therapy.

Another patient wrote:

Because the information I've read showed that alcohol could have a negative effect on the medicine I take. It was an easy decision so as not to make the illness worse.

Health and well-being {#s4e}
---------------------

Patients with RA stopped drinking alcohol because of their health and well-being. They described a conscious choice where they stopped drinking alcohol in order to improve their health. There were patients who did not tolerate alcohol and became ill from drinking it.

One patient declared:

I stopped drinking for the sake of my health.

Patients described their choice to stop drinking alcohol as a lifestyle change. They emphasised the negative effects of alcohol, and that they found no pleasure in drinking alcohol anymore. The patients with RA, who had stopped drinking, expressed no need or motivation for drinking alcohol and experienced increased well-being in life without alcohol.

Another patient wrote:

Thought that it wasn't important, enjoyed life better without alcohol. You can have a lot of fun without alcohol.

Work and family {#s4f}
---------------

Patients with RA stopped drinking alcohol because of their work and family. A work situation that involved driving a car or another motor vehicle was a reason to stop drinking alcohol. Another type of work situation with potential difficulties was that of a salesman, including travelling a lot and attending official dinners, which could result in regular alcohol consumption.

One patient expressed:

I stopped because I got a licence for driving a bus both here and abroad. Drinking alcohol in connection with this is not to be recommended and now I don't have any need for it.

Patients described family life as a reason to stop drinking alcohol. Becoming a parent was described as a turning point in life and a reason to stop drinking. For women, the turning point was a pregnancy. As a parent, there was a desire to be a role model for the children. Patients also expressed that alcohol had affected their family life negatively with trouble within the family, which was one further reason for stopping drinking alcohol.

Another patient wrote:

I got married and started a family and it was completely natural for me to stop drinking alcohol. I have many other interests that I enjoy more, such as nature, hunting and fishing.

Faith and solidarity {#s4g}
--------------------

Patients with RA stopped drinking alcohol because of faith and solidarity. There were patients who stated that their faith was a reason for stopping drinking alcohol and they referred to beliefs where refraining from alcohol was advocated, which thus influenced their decision to stop drinking.

One patient stated:

I stopped drinking alcohol because I became a Christian. I noticed that I felt better mentally without alcohol.

Patients also wrote that solidarity was a reason to stop drinking alcohol. They stated that the social acceptance in abstaining completely from alcohol was greater than only taking one glass of alcohol at parties. Solidarity with people, who cannot cope with alcohol, was a reason to stop drinking it.

Another patient stated:

I stopped drinking out of solidarity with those who can't manage to drink alcohol. I've never drunk a great deal so it wasn't a problem for me. I think that it should be just as natural to abstain from alcohol as it is to drink at parties.

Dependence and abuse {#s4h}
--------------------

Patients with RA stopped drinking alcohol because of alcohol dependence and alcohol abuse. There were patients who had become aware of their own increased alcohol consumption, which created a fear of being addicted to alcohol.

One patient described:

Risk for dependence. I stopped this (drinking alcohol) when it was soon to be my 40th. birthday. There had been a tendency towards 'a little too much' of the good things and thus a change was needed.

Patients also described different experiences of alcohol abuse as a reason to stop drinking alcohol. These were experiences of both their own alcohol abuse and that in the family or among their friends contributed to the decision to stop drinking alcohol.

Another patient stated:

I longed to have a drink of spirits when I woke up after partying for several weeks. My grandfather was an alcoholic and it's been a discouraging example.

A total of 86% of group 1 reported that at least one of the reasons why they stopped drinking was due to their illness and treatment or to improve their health and well-being, while only 7%, reported dependence and abuse as their only reason to stop drinking alcohol.

Discussion {#s5}
==========

We found that 6% of the patients with early RA had stopped drinking alcohol in this multicentre longitudinal observational study. Those who had stopped drinking were older, had lower HRQL, more pain and fatigue and worse physical function, but there was no difference in medical treatment between those who had stopped drinking alcohol and those who had not stopped drinking alcohol. This is consistent with research showing that patients, who report not having a regular alcohol consumption, had greater disease severity than patients who consume alcohol regularly.[@R28] Green and Polen also found that persons who have stopped drinking are less healthy (physically, mentally and functionally) measured by Short Form Health Survey (SF-36) and had more chronic diseases.[@R29] It maybe that patients with less beneficial effects of medical treatment are more motivated to test whether lifestyle changes can reduce their illness symptoms and improve their possibilities for self-influencing their health. This study showed that illness and medical treatment are reasons for patients with RA to stop drinking. This may be due to these patients often being treated with medical substances as MTX, which could have adverse effects when combined with alcohol and a risk of hepatotoxic effects increasing with higher levels of alcohol consumption.[@R15] On the other hand, there are studies reporting no increased risk of hepatic toxicity associated with alcohol in patients treated with MTX.[@R32] There are, however, potential interactions between alcohol and other medications and since patients with RA often suffer from comorbidity, knowledge of these interactions could also explain this finding.[@R35] This can appear to be ambiguous as research suggests that moderate alcohol consumption is associated with reduced risk of RA[@R28] and reduced disease severity[@R28] and better functional status.[@R39] There is also an association between alcohol consumption and lower self-reported disease activity and higher HRQL in women.[@R12] Hansel *et al* state that a moderate consumption of alcohol is associated with several clinical, biological and social characteristics that benefit health status.[@R40] Their research does not demonstrate any significant protective effect of alcohol consumption on the development of RA.[@R41] Nor is alcohol associated with the extent of local inflammation in the joints, in spite of the fact that moderate use of alcohol is associated with lower levels of C reactive protein.[@R42] Although there is evidence of a protective effect of alcohol on the development of RA, it is important to be aware of the harmful effects of alcohol.[@R43] Fekjaer claims that the harmful effects are stronger than the benefits of alcohol.[@R43] Though, there is still a debate about the effect of alcohol consumption on cardiovascular health.[@R44]

The patients in this study also reported health and well-being as reasons to stop drinking alcohol. They wanted to improve health and had an increased well-being after stopping drinking alcohol. Health issues have also been reported in other studies as a reason for this.[@R19] Patients with RA report a reduced use of alcohol after disease onset and drug treatment and they are concerned about drinking alcohol because of the harmful effect. Knowing that alcohol affects health negatively generates feelings of guilt among the patients when drinking alcohol and the patients are motivated to abstain from alcohol in order to achieve good health and improved quality of life.[@R46]

Most of the patients referred to illness and health as reasons for stopping drinking alcohol, but financial issues linked with being able to work and have an income, new responsibilities linked with becoming a parent and re-evaluating personal habits and being a role model for children as well as religious reasons were all strong motivators to stop drinking, which has been shown in other studies.[@R19] Some of the patients also wanted to show solidarity with family members, who had been former drinkers and some of them had previous experience of addiction in the family and felt that they had a high consumption of alcohol and were afraid to become addicted themselves.

It is difficult to assess the proportion of patients who stopped drinking alcohol, as there are very few if any studies of this topic. This proportion could be seen to be a little bit low as this group of patients is treated with medicine, which in some cases maybe hepatotoxic. However, Huidekoper *et al* show that patients with early RA report less alcohol consumption than population controls.[@R48] They also found an inverse association between alcohol consumption and being diagnosed with RA. They suggest that alcohol may either protect against having RA or that patients with early RA are less inclined to consume alcohol due to their decreased general well-being.[@R48] There are national guidelines for healthcare providers in Sweden to deal with unhealthy lifestyle habits that include a drinking habit.[@R13] The patients in this study have had regular treatment in the healthcare services and thus should have participated in a discussion about their drinking habits. We have, however, not asked if the patients had reduced their consumption of alcohol after receiving their diagnosis, which could be the case and could to some extent explain the low proportion of patients with RA who had stopped drinking alcohol. The decision to stop drinking in this RA population appears to be a well-informed and conscious choice by the people who want to influence and control their lives. Some have been advised by doctors, relatives or through own experiences to stop and some have done it with the conviction that it is good for their health, family relations and economy. According to Humphreys *et al*, there is currently uncertainty about which levels of alcohol consumption are acceptable in the treatment of MTX and thus advice given by healthcare professionals can vary. This can lead to patients avoiding drug treatment with MTX in favour of a potentially safe alcohol consumption.[@R32] It is also important for patients with RA to take the influence of alcohol on bone tissue into account.[@R18] The effect of alcohol on each individual patient is complex and there are various aspects that have to be considered when healthcare professionals provide advice to patients. Patients' motivation and knowledge about the latest research results are essential when making lifestyle changes and informed decisions, and healthcare providers thus have to remain continuously updated about new research findings in order to provide accurate advice. Finally, in order to succeed in changing lifestyle habits such as reducing alcohol consumption, lifestyle intervention programmes have to be designed with a person-centred approach including knowing the person behind the patient with her/his own will,[@R49] emotions,[@R50] needs and resources, and recognising the person as an expert on her/his illness and life situation.[@R49]

A limitation of the study may be that there was no opportunity to ask follow-up questions in order to gain an even greater in-depth understanding, which is possible in interviews. Written responses may, on the other hand, allow patients to think through what they want to write. The fact that the categories covered the data well and that no new category emerged after the 12th written answers from the informants strengthens credibility. The limitation can, however, be partially offset by the fact that there was a large proportion of those who had stopped drinking alcohol who answered the question about why they had done this. The patients in this study were generally relatively old with an established RA disease, which could have affected the outcome of the study. There was a low power in TJC, SJC and VAS fatigue, which is a limitation in these data. Though there was a power between 0.90 and 0.99 for the other analysis.

In conclusion, patients with RA who stopped drinking alcohol have a worse physical function, HRQL, self-perceived health and more pain and fatigue compared with patients with RA drinking alcohol. The reasons for stopping drinking alcohol varied, including medical, physical, mental, social and spiritual aspects, but most of the patients stopped drinking alcohol because of their illness and treatment or to improve their health and well-being. Studies of why people stop drinking alcohol are rare and in particular in patients with chronic diseases. Knowledge of why patients stop drinking could be helpful in discussions of lifestyle changes between healthcare providers and patients. It is also evident that more studies are needed and especially focussing on the occurrence of discussions about alcohol within rheumatology care.
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